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ABSTRACT:

Organic frameworks are porous crystalline materials that (/) consist of regularly connected nodes and
linkers, (i/) have high internal surface areas and low densities, and (i) can host small guest
molecules. Depending on their composition, two principal types of frameworks exist: metal-organic
frameworks (MOFs) — which were pioneered by Omar Yaghi in the late 1990s — and the more
recently developed covalent-organic frameworks (COFs). Due to their highly tuneable composition,
their adaptable structures, and their ability both to absorb and store small guest molecules in their
pores and to release these molecules depending on the chemical environment, MOFs and COFs are
increasingly often utilised for gas storage and separation, drug delivery, and catalysis.

While accurate structural data are key to unveiling the host-guest interactions in the COF and MOF
complexes with their molecular targets, experimental characterisation of these interactions remains
rather challenging. In this talk, | will discuss our efforts towards affordable and insightful in silico
description of the host-guest interactions in organic framework materials and demonstrate how this
information can be used to guide their rational targeted design. | will highlight the methodological tips
and tricks for locating the stable host-guest complex geometries using multiscale approaches,
analysing the noncovalent interactions in them by means of diverse wavefunction- and density-
partitioning schemes, and computing the interaction energies at an optimal ratio of accuracy and
computational cost.
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